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1.0 Introduction

On behalf of ConocoPhillips Company (COP) and Chevron Environmental Management

Company (CEMC), Stantec Consulting Corporation (Stantec) has prepared this Soil and

Groundwater Assessment Report for the former Tidewater site, defined herein as all areas

where contamination associated with the former Tidewater service station has come to be

located (the Site; Figure 1). The former Tidewater service station was located at 2800 Martin

Luther King Jr. Way South in Seattle, Washington (the “Property”). This report summarizes

work conducted in accordance with Stantec’s report titled Groundwater Sampling and Results

Report and Work Plan Former Tidewater Service Station Martin Luther King Way South dated

July 5, 2010 (work plan). The work plan is included as Appendix A. The Site was accepted into

the Voluntary Cleanup Program (VCP) by the State of Washington Department of Ecology

(Ecology). Ecology confirmed the Site’s acceptance into the VCP in a letter dated August 17,

2010 (Appendix B).

1.1 PURPOSE AND SCOPE OF WORK

The purpose of the assessment work was to further delineate subsurface contamination. A

general description of the scope of work was proposed in the work plan. In the work plan,

Stantec recommended the following:

 Groundwater monitoring and sampling of all Site wells on a quarterly basis; and,

 Completion of further assessment in two phases:

o Phase 1: Installation of direct push borings to further define petroleum

hydrocarbon impacts in soil and groundwater in the former western pump island

area, in the former heating oil underground storage tank (UST) area, and in the

southern portion of the Property.

o Phase 2: Install off- and on-Property groundwater monitoring wells to further

define petroleum hydrocarbon impacts in the former western pump island area

and delineate the down-gradient impacts to groundwater at the Site.

Ecology reviewed Stantec’s work plan and generally agreed with the scope of work in an

opinion letter dated November 9, 2010 titled Opinion pursuant to WAC 173-340-515(5) on

Proposed Remedial Action for the following Hazardous Waste Site. Ecology’s letter specified

the clean-up levels to be applied to the Site for remedial action and adjusted the locations of
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Stantec’s proposed soil borings as part of the delineation plan. Ecology’s letter is provided in

Appendix B.

The scope of work was completed in two phases (Phase 1 and Phase 2). Phase 1 was

completed in April 2011 and Phase 2 was completed in July 2011. During Phase 1, Stantec

installed seven direct push soil and groundwater investigative borings (B-1 through B-7) on the

Property. Based on results of Phase 1, five groundwater monitoring wells (MW-6 through

MW-10) were installed on and off the Property during Phase 2 (Figure 2).

1.2 SITE DESCRIPTION

The Property is an approximately 0.25-acre lot currently occupied by Auto Care Detail, which

uses the Property as an auto detailing business. The Property was formerly used as a gasoline

station between approximately 1955 and 1989. According to historical documents the Property

was undeveloped until 1955 and has since been owned and operated by the following

companies:

 ~1955 to ~1965: Associated Oil Company-Associates Gas Station (in 1938, Associated

Oil and Tidewater Oil merged to become Tidewater Associated Oil Company)

 ~1965 to 1967: Phillips Gas Station

 ~1967 to ~1973: Rainier Bonanza Self Serve Gas

 ~1974 to ~1986: Vacant

 ~1986 to ~ 1990: Empire Mobile

 ~1994 to ~2004: R&R Auto Repair

 ~2004 to ~2010: Vacant auto repair garage

 ~2010 to Present: Auto Care Detail

Three USTs consisting of two gasoline USTs (4,000 and 5,000 gallon tanks) and one waste oil

UST (approximately 300-gallon tank) were removed from the northwest corner of the Property in

1989. UST removal activities were summarized in G-Logics Phase I Environmental Site

Assessment report dated January 11, 2005. Additional service station equipment, including two

vehicle hoists, a heating oil UST, an oil/water separator, and drain sump were removed in

February 2005.

The Site is in a mixed commercial and residential area. To the north of the Property is South

McClellan Street and to the north-northwest, across South McClellan Street, is a home

improvement store (Lowes). To the north-northeast, across South McClellan Street, is Mt.

Baker Cleaners. The Property is bounded to the east by a dental clinic; a residential area is

located to the southeast. Directly south of the Property is a strip mall with a nail salon and a few

other small businesses. The Property is bounded to the west by Martin Luther King Jr. Way

South (MLK Way). Across MLK Way to the southwest and west are commercial buildings.
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There is an active Unocal 76 station northwest of the Site across MLK Way. The potential for

impacts migrating from the Unocal station to the Site has not been investigated, however, the

Unocal 76 station is located hydraulically cross-gradient of the Site and the potential for impacts

to the Site from that facility appear limited.

1.3 REGULATORY BACKGROUND

Washington’s hazardous waste cleanup law, the Model Toxics Control Act (chapter 70.105D

RCW, MTCA), mandates that site cleanups protect human health and the environment. To

implement this statutory mandate, Ecology has established cleanup standards and

requirements for the cleanup of hazardous waste sites (cleanup actions). The rules establishing

these standards and requirements were developed by Ecology.

MTCA Cleanup Regulation (chapter 173-340 WAC) defines a two-step approach for

establishing cleanup requirements for individual sites:

 Establishing Cleanup Standards. The standards provide a uniform, statewide approach

to cleanup that can be applied on a site-by-site basis. The two primary components of

the standards, cleanup levels and points of compliance, must be established for each

site. Cleanup levels determine the concentrations below which a particular hazardous

substance no longer poses an unacceptable risk to human health or the environment.

Points of compliance designate the location on the site where the cleanup levels must be

met. The standard point of compliance is in all media throughout the Site. Conditional

points of compliance may be developed in consultation with Ecology.

 Selecting Cleanup Actions. This step involves evaluating methods that could be used to

clean a site and then deciding which of those methods would best achieve cleanup

standards. When a selected remedial action to be used at a site cannot attain the target

cleanup level, it may be necessary to establish “remediation levels” to indicate the

concentrations above or below which certain remedial actions will be implemented.

Aside from meeting the cleanup standards, the cleanup actions must also: comply with

applicable state and federal laws; protect human health and the environment; provide for

compliance monitoring to ensure effectiveness; provide for permanent cleanup to the

maximum extent practicable; provide for a reasonable restoration time frame; and,

consider public concerns. When it is not practicable to restore a site to the cleanup

standards, the regulation allows use of engineered containment systems. In some

circumstances this would seal off contamination on the site, provided it can be shown

that the cleanup will still be protective of human health and the environment.
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1.4 PREVIOUS INVESTIGATIONS

Soil and groundwater investigations at the Site began with the UST removals in 1989. All soil

samples collected from the UST excavation, in the northwest corner of the Property, were

documented below the MTCA Method A Cleanup Levels for constituents of concern (COC).

Additional soil and groundwater investigations were conducted by G-Logics in February 2005.

A groundwater sample collected from boring GL-4, contained total petroleum hydrocarbons in

the gasoline range (TPH-GRO) at 5,900 micrograms per liter (µg/L), exceeding the MTCA

Method A Cleanup Level (1,000 µg/L). The sample area was located between the former

western and eastern pump islands. G-Logics also conducted an investigation beneath the

former heating oil UST. Impacted soil was found in this location but it did not exceed MTCA

Method A Cleanup Levels.

Further soil and groundwater investigation of the western and eastern pump island area was

conducted by G-Logics in June 2005 (soil borings P1 through P11). Laboratory results

confirmed that the highest concentrations of petroleum-impacted soil, mostly in the gasoline

range, were from soil borings P-7, P-8, and P-9 in the vicinity of the western pump island, which

all exceeded MTCA Method A Cleanup Levels. The impact was primarily observed between 15

and 20 feet below ground surface (bgs).

All G-Logics sampling points are shown on Figure 2.

In August 2005 G-Logics began the installation and operation of an ozone treatment system.

Five ozone injection points (IP-1 through IP-5) and monitoring wells MW-1, MW-2, and MW-3

were installed. The ozone system began operation on August 26, 2005.

Elevated concentrations of TPH-GRO were regularly detected at MW-3, located west of the

western pump island. As a result, G-Logics continued soil investigations in the vicinity of MW-3

in June 2006 due to elevated concentrations of TPH-GRO detected in the groundwater well

during quarterly sampling activities. Petroleum related compounds were either non-detect or

were below the MTCA Method A Cleanup Levels in the borings, supporting that the source area

was concentrated in the area of the west pump island.

In July 2006, ozone flow to injection points IP-1, IP-2, and IP-3 was stopped and directed

towards injection points IP-4 and IP-5, in the area near MW-3. Petroleum related compounds

were either non-detect or were below the MTCA Method A Cleanup Levels in monitoring wells

MW-1 and MW-2, supporting that the source area impacting MW-3 was concentrated in the

area of the west pump island.
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In August 2006, a second compressor was added to augment the ozone injection system. The

second compressor was dedicated to providing a primary source of air flow to the wells; the

original compressor was dedicated to providing air flow to the ozone generator.

To supplement the ozone treatment system, in December 2006, G-Logics oversaw the

installation of a horizontal pipe for In-Situ Chemical Oxidation (ISCO) in an area up-gradient of

the western pump island. The pipe was installed at approximately six to seven feet; installation

at a greater depth was unfeasible due to soil caving. Between January and March 2007, ISCO

using Fenton’s Reagent was performed to supplement ozone injection remediation efforts. On

January 4, 2007, a buffered, iron-catalyst was introduced with the Fenton’s application. In

March 2007, a Fenton’s application treatment well (TW-1) was installed directly west of the west

pump island source area. The ozone system was shut down in June 2007.

1.5 GEOLOGY AND HYDROGEOLOGY

The general geological setting for the Site is the Puget Lowland geomorphic province, which

consists of Quaternary sediments, containing mainly glacial drift, and alluvium. The retreat of

the Fraser glaciation left behind glacial erosion and newly deposited glacial drift1. Lake

Washington is approximately one mile east of the Site and The Puget Sound is approximately

2.5 miles west of the Site.

Subsurface soil and groundwater conditions encountered during this investigation are

summarized in boring logs (Appendix C) and are discussed further in Section 3.

Based on site assessments, the stratigraphy varies but consists generally of silt and sandy

material with clay inclusions from the ground surface to approximately 20 feet bgs.

Anthropogenic material or other evidence of historic fill has been encountered in all areas of the

Property. It is therefore likely that the Property is not situated directly on top of native material.

For the purposes of this investigation and to simplify interpretation of the subsurface conditions,

the boring logs do differentiate between fill and native material. The subsurface soil in all on site

borings consisted of fill material to the final depth explored (17-25 feet bgs) with the exception of

B-3; native soil was encountered at a depth of 16 feet bgs. The soils were comprised mainly of

a compilation of sandy silt from one to nine feet bgs, sand with silt from nine to 16 feet bgs, and

silt with sand from 16 to 20 feet bgs at the outer limits of the Site. Sandy silt to silt with clay was

encountered in the southwest portion of the Site from one to 20 feet bgs.

Groundwater elevations range seasonally from approximately 82.61 feet above mean sea level

(amsl) in September to 90.48 feet amsl in January (MW-2, 2006). During the Site assessment

activities, groundwater was initially encountered between 11.5 feet bgs (B-1) and 16.5 (B-3) feet

1
United States Geologic Survey, Geologic Map of Washington, compiled by J. Eric Schuster, 2002.
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bgs. Static groundwater ranged from 10.25 feet bgs (B-2) to 14 feet bgs (MW-9). Liquid phase

hydrocarbons (LPH) were not detected. Groundwater at the Site generally flows toward the

southwest, further explanation of the groundwater gradient is provided in Section 4.2.2.
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2.0 Field Investigation Phase 1 and Phase 2

Field investigation activities were conducted between April 2011 and July 2011 and included

preparation of a Site-specific Health and Safety Plan (HASP) and project-specific Work Plan. In

addition, permitting, private utility locating, drilling, soil sampling, monitoring well construction,

well development, and surveying were completed.

These activities are described in detail in the following sections.

2.1 PRE-FIELD ACTIVITIES

Stantec prepared the work plan prior to initiating field work. In addition, pre-field activities

included planning and coordination with stakeholders and subcontractors.

2.1.1 Site Health and Safety Plan

Stantec prepared a Site-specific HASP prior to the commencement of fieldwork. The HASP

identified potential physical and chemical hazards associated with the proposed field activities

and established personnel protection standards and mandatory safety practices. The HASP

also included information on suspected chemical compounds to be encountered, a list of

monitoring equipment, the required protective clothing and equipment, directions to the nearest

hospital and a list of emergency telephone numbers. The HASP was reviewed by field staff and

subcontractors before beginning field operations, and was in the possession of Stantec

personnel while conducting work activities at the Site. In addition, Site-specific HASPs were

created by each subcontractor and kept on Site during field activities.

2.1.2 Permitting

Stantec obtained encroachment permits and received approved traffic control plans from the

Seattle Department of Transportation for installation of monitoring wells MW-6, MW-7, and

MW-10, in the city right-of-way, prior to initiating field activities. All necessary permits are

included in Appendix D.

2.1.3 Utility Clearance

In order to minimize the risk of encountering underground utility lines, Stantec marked the

proposed boring locations and met with a private utility locator on April 18, 2011 and July 11,

2011. This was done to determine if any subsurface utilities or obstructions were located in the

vicinity of the proposed boring locations. In addition, Stantec contacted Washington State One

Call Utility Notification Service to further determine whether the proposed boring locations were

clear of subsurface utilities. Soil boring locations were then hand cleared with an air-knife

and/or hand auger to approximately eight feet bgs before actual drilling was performed.
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2.2 SITE INVESTIGATION ACTIVITIES – PHASE 1

Stantec oversaw the advancement of seven on-Property soil borings between April 18 and 19,

2011. The borings were identified as B-1 through B-7 (Figure 2). Soil borings were advanced

using a direct push rig, and were cored continuously below 10 feet to the maximum depth

explored. A 2-inch diameter split spoon sampling device was used to collect a sufficient quantity

of soil to define soil impacts and describe lithology in the vadose zone, potential smear zone,

and below the aquifer.

Down-hole drilling equipment was steam cleaned before advancing each borehole, and

sampling equipment was cleaned between each sampling interval. Each soil sample was

screened for hydrocarbon vapors using a photoionization detector (PID). Soil samples

screened and evaluated during drilling were logged using the Unified Soil Classification System

(USCS) under supervision of a field geologist. The soil boring and monitoring well completion

logs are included in Appendix C. Soil sampling methodology is described further below.

2.2.1 Sampling Methodology

2.2.1.1 Soil

Soil samples were collected for lithologic description and were screened for volatile vapors

using a PID. Soil samples were submitted to the laboratory at the discretion of the field

geologist, based on the PID headspace readings and field observations during boring

advancement. In each boring, at least one soil sample from the vadose zone was sent to a

certified laboratory for analysis. Additional soil samples were collected from the vadose zone in

areas with the highest PID headspace concentrations and/or below the water table. Those

samples were also submitted to the lab under chain-of-custody procedures for analysis of:

 Benzene, Toluene, Ethylbenzene, and Total Xylenes (collectively BTEX) and Methyl

tertiary butyl ether (MTBE) using EPA Method 8260B;

 Total Petroleum Hydrocarbons in the Gasoline Range (GRO) using Ecology Method

NWTPH-Gx;

 Total Petroleum Hydrocarbons in the Diesel and Oil Range (DRO and MRO,

respectively) using Ecology Method NWTPH-Dx with Silica Gel Cleanup; and,

 Lead using EPA Method 6020.

Select samples were also analyzed for:

 Polycyclic Aromatic Hydrocarbons (PAHs) using EPA Method 8270C with selective ion

monitoring (SIM);
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 Volatile Organic Compounds (VOCs) using EPA Method 8260B; and,

 Polychlorinated Biphenyl (PCBs) using EPA Method 8082.

2.2.1.2 Groundwater

Grab groundwater samples were collected from each soil boring between 10 and 17 feet bgs,

depending on the depth groundwater was encountered in the boring. Stantec extracted the

water samples by placing 1-inch PVC temporary casing with 0.020-inch slotted screen to the

maximum depth explored in the open borehole to allow for water collection, and to strain out the

fine grained sediment. The water samples were pumped from the temporary PVC casing using

¼-inch sampling tube and a peristaltic pump, decanted into appropriate sample containers, and

capped. Each sample container was labeled, placed on ice, and transported to a certified

laboratory under chain-of-custody documentation for analysis of:

 BTEX, MTBE, 1,2-Dichloroethane (EDC), using EPA Method 8260B;

 GRO using Ecology Method NWTPH-Gx;

 Ethylene dibromide (EDB) using EPA Method 8011; and,

 Total Lead using EPA Method 6020.

Select borings were also analyzed for:

 DRO and MRO using Ecology Method NWTPH-Dx with Silica Gel Cleanup;

 Semi-VOCs (SVOCs) and/or PAHs using EPA Method 8270C SIM;

 VOCs using EPA Method 8260B; and,

 PCBs using EPA Method 8082.

Following collection of the grab groundwater sample, each boring was grouted from total depth

to near grade with hydrated bentonite chips.

2.3 SITE INVESTIGATION ACTIVITIES – PHASE 2

Phase 2 of the assessment was based on results of the Phase 1 (the soil boring assessment

completed in April 2011). Five monitoring wells (MW-6 through MW-10 as shown on Figure 2)

were installed on and off-Property to depths ranging from 20 to 25 feet. The monitoring wells

were situated generally down gradient of the area explored during Phase 1 in order to delineate

the previously identified impacts. The work was completed between July 11, and July 13, 2011.
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Soil borings were drilled using a hollow-stem auger drill rig equipped with eight-inch diameter

continuous flight augers. During borehole advancement, soil was collected continuously for

lithological description to the total explored depth of the well. A minimum of two soil samples

per well boring were submitted to a certified laboratory for analysis. Down-hole drilling

equipment was steam-cleaned prior to use at each location. The soil boring and groundwater

monitoring well completion logs are included in Appendix C. The logs contain USCS soil

descriptions, drilling methods, field screening PID results, and well completion details.

The wells were installed in accordance with Washington Administrative Code (WAC) 173-160,

Minimum Standards for Construction and Maintenance of Wells. The wells were installed by a

Washington State licensed well driller employed by Cascade Drilling Inc. (Cascade). All wells

were completed using two-inch diameter, schedule 40 polyvinyl chloride (PVC) casing with a

0.010-inch machine-slotted screen from approximately 20 to 25 feet bgs. The wells were

completed with blank two-inch diameter, schedule 40 PVC (riser) screwed onto the top of the

screened-section of PVC. The annular space around the well casing was then backfilled with

clean silica sand from the total depth of the borehole to approximately two feet above the screen

interval. The remaining annular space was backfilled with hydrated bentonite chips to

approximately one foot bgs. Monitoring wells were finished flush to the ground surface with

concrete and a traffic-rated well monument. A unique Ecology well identification tag was fixed

to each well casing, and a locking well cap was installed. The wells were developed following

installation by surging, bailing, and purging groundwater from each well until the water quality

parameters stabilized or 10 casing volumes was reached.

On July 14, 2011, wells MW-6 through MW-10 were surveyed by a registered professional land

surveyor employed by Stantec. A copy of the survey data prepared by Stantec is provided in

Appendix E. Note that prior to 2011, top of casing elevations for site monitoring wells were

surveyed to an arbitrary benchmark designated in 2005 as the top of the walkway at the

southwest corner of the building which was assigned an elevation of 100 feet by G-Logics. The

newly installed wells as well as the existing wells (with the exception of MW-1 which could not

be located at that time) were surveyed as part of this assessment to a City of Seattle brass cap

stamped SNV-2511; which is located at the southeast corner of the intersection of S. Mt. Baker

Blvd. and Rainier Ave. Additional survey information is including in Appendix E.

2.3.1 Sampling Methodology

2.3.1.1 Soil

Soil samples were collected from each well boring for lithological description and were screened

for volatile vapors using a PID. Select soil samples were submitted at the discretion of the field

geologist and based on PID headspace readings and observations made during boring

advancement. In each boring, at least one soil sample from the vadose zone was sent to a

certified laboratory for analysis. Additional soil samples collected from either the vadose zone,

areas of highest PID headspace concentrations, or below the aquifer were also submitted to the

lab for analysis as indicated above in Section 2.2.1.1.
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2.3.1.2 Groundwater

Previously installed wells MW-2 through MW-5 and newly installed wells MW-6 through MW-10

were gauged and sampled on August 30 and 31, 2011 as part of the third quarter monitoring

and sampling event. Monitoring well MW-1 could not be located during the third quarter 2011

sampling event. MW-1 was located and rehabilitated in January 2012 and will be included in

future ground water monitoring events. Stantec’s third quarter groundwater monitoring and

sampling field data sheets are presented in Appendix F. The certified laboratory analytical

report, chain-of-custody documentation, and Stantec Lab Validation Form are included in

Appendix G. Field and laboratory procedures are presented in Appendix H.

Investigation-derived waste (IDW) generated during field activities included soil cuttings,

decontamination rinsate water, and purge water generated during groundwater sampling. The

water and soil were separately profiled. Based on laboratory analyses of waste characterization

samples, both waste streams were disposed of as non-hazardous. The waste stream from both

phases was removed by an approved waste hauler and transported to an approved facility. The

waste data is included in Appendix I.
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3.0 Subsurface Conditions

Soil boring and groundwater monitoring well completion logs are presented in Appendix C. The

subsurface soil in all on-Property borings consisted of fill material to the final depth explored

(17-25 feet bgs) with the exception of B-3; native soil was encountered at a depth of 16 feet bgs.

The soils were comprised mainly of a compilation of sandy silt from one to nine feet bgs, sand

with silt from nine to 16 feet bgs, and silt with sand from 16 to the maximum depth of exploration

at 20-25 feet bgs. Sandy silt to silt with clay was observed from one to 20 feet bgs at the

southwestern perimeter of the Property. Soil lithology observed off-Property to the southwest,

generally consisted of sandy silt to silt with sand from one to 18 feet bgs.

During drilling activities, groundwater was encountered between 11.5 feet bgs (B-1) and 16.5

(B-3) feet bgs. Static groundwater depths ranged between 10.25 feet bgs (B-2) and 14 feet bgs

(MW-9). LPH was not detected in any of the borings during either phase of investigation.
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4.0 Analytical Results

4.1 SOIL ANALYTICAL RESULTS

During the Phase 1, a total of 28 soil samples (four from each soil boring) were selected for

laboratory analyses. During the Phase 2, a total of 11 soil samples (up to three from each

monitoring well boring) were selected for analyses. The samples collected from a depth of five

feet bgs from each boring represented a vadose zone sample. Based on field observations,

one soil sample per boring was collected from the “smear zone” and one soil sample per boring

was collected below the smear zone. The smear zone was identifiable throughout the Site from

approximately nine to 19 feet bgs in borings B-1 through B-3, B-6, and in well MW-8.

Maximum concentrations of detected constituents and MTCA exceedences for Phase I soil

sampling are presented in the table below. Current and all historic soil analytical results are

presented in Tables 1 and 2. Current analytical results are also presented on Figure 3.

Certified laboratory analytical reports, chain-of-custody documentation, and Stantec’s Lab

Validation Forms are included as Appendix G.
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SUMMARY OF ANALYTICAL RESULTS
SOIL SAMPLES EXCEEDING MTCA METHOD A CLEANUP CRITERIA

BORINGS B-1 THROUGH B-7 AND MW-6 THROUGH MW-10

Sample
Name

Depth
(ft.

bgs)
Sample

Date

Ecology Method
NWTPH-Dx

Ecology
Method

NWTPH-
Gx EPA Method 8260

EPA
Method
6020

TPH-
DRO

TPH-
MRO

TPH-
GRO

Benzen
e Toluene

Ethyl-
benzene

Total
Xylenes

Total
Lead

B-2-15 15 4/19/11 -- -- 820 ND ND 1.2 26 6.27
B-3-10 10 4/19/11 10,000 ND 450 ND ND ND ND 2.21
B-3-15 15 4/19/11 3,200 ND 720 ND ND ND ND 6.97
B-6-15 15 4/19/11 -- -- 1,300 ND ND 1.9 8.4 5.21
B-7-17 17 4/19/11 -- -- 35 0.003 0.002 0.006 0.015 4.47
MW-8-15 15 7/12/11 -- -- 110 ND ND ND ND --
MW-9-10 10 7/12/11 860 13,000 ND 0.002 0.002 ND ND --
MW-9-15 15 7/12/11 200 3,600 ND 0.002 0.001 ND ND --

MTCA Method A Cleanup
Criteria

2,000 2,000 30/100* 0.03 7.0 6.0 9.0 250

All concentrations reported in milligrams per kilogram (mg/kg)
Bold concentration exceed the respective MTCA Method A Cleanup Level
ND = Non Detect at the laboratory’s reporting limit
MTCA = Model Toxics Control Act
* = Soil cleanup level for gasoline with no detectable benzene in sample is 100 mg/kg. Soil cleanup level for gasoline with
detectable benzene in sample is 30 mg/kg.
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A summary of the analytical results for soil samples exceeding Ecology MTCA Method A

Cleanup Levels (for unrestricted land use) is as follows:

 DRO concentrations exceeding the MTCA Method A Soil Cleanup Level of 2,000 mg/kg

were detected in soil samples B-3-10 and B-3-15 at 10,000 and 3,200 mg/kg,

respectively.

 MRO concentrations exceeding the MTCA Method A Soil Cleanup Level of 2,000 mg/kg

were detected in soil samples MW-9-10 and MW-9-15 at 13,000 and 3,600 mg/kg,

respectively.

 GRO concentrations exceeding the MTCA Method A Soil Cleanup Level of 100 mg/kg

for gasoline with no detectable benzene or 30 mg/kg for gasoline with detectable

benzene were detected in soil samples B-2-15, B-3-10, B-3-15, B-6-15, B-7-17, and

MW-8-15 at 820, 450, 720, 1,300, 35, and 110 mg/kg, respectively.

 Total xylenes at a concentration exceeding the MTCA Method A Soil Cleanup Level of

9.0 mg/kg were detected in soil sample B-2-15 at 26 mg/kg.

VOCs were analyzed in soil samples collected from boring B-5. Acetone was detected in soil

samples B-5-10 and B-5-18 at concentrations of 0.008 and 0.038 mg/kg, respectively. Soil

sample B-5-18 contained benzene and carbon disulfide at concentrations of 0.002 and

0.006 mg/kg, respectively. These concentrations are below the applicable MTCA Method A

cleanup levels. No other VOCs were detected at or above the method detection limit (MDL).

SVOCs were selected for analyses in soil samples collected from borings B-3, B-5, and B-9. No

SVOCs were detected at or above the MDL. Results of SVOC analyses are summarized in

Table 2.

PCBs were analyzed in soil samples collected from boring B-5. None of the analyzed PCBs

were detected at or above the MDL.

4.2 GROUNDWATER ANALYTICAL RESULTS

This section summarizes groundwater analytical results from both phases of the assessment.

The groundwater samples collected during Phase 1 were collected directly from the borings.

The groundwater samples collected during Phase 2 were collected from the previously installed

and recently installed monitoring wells.

4.2.1 Groundwater Analytical Results – Phase 1

Groundwater samples were collected between the depths of 10.25 and 14 feet bgs in borings

B-1 through B-7, depending on the depth at which groundwater was encountered during drilling.

Maximum concentrations of detected constituents and MTCA exceedences for Phase 1
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groundwater sampling are presented in the table below. Phase 1 groundwater analytical data is

presented in Tables 3 and 4 and on Figure 4. Certified laboratory analytical reports, chain-of-

custody documentation, and Stantec’s Lab Validation Forms are included as Appendix G.
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SUMMARY OF ANALYTICAL RESULTS
GROUNDWATER SAMPLES EXCEEDING MTCA METHOD A CLEANUP CRITERIA

BORINGS B-1 THROUGH B-7

Sample
Name

Sample
Date

Ecology
Method

NWTPH-Dx

Ecology
Method

NWTPH-
Gx EPA Method 8260

EPA
Method
8011

EPA
Method
6020

TPH-
DRO

TPH-
MRO

TPH-
GRO Benzene Toluene

Ethyl-
benzene

Total
Xylenes EDC EDB

Total
Lead

B-1 4/19/11 -- -- 1,700 ND ND ND 1 ND ND 18.5
B-2 4/19/11 -- -- 20,000 ND 3 290 5,100 ND ND 32.9
B-3 4/19/11 100,000 <3,400 3,400 1 28 33 150 ND ND 9.2
B-4 4/19/11 -- -- ND ND ND ND ND ND ND 48.5
B-5 4/19/11 530 ND ND ND ND ND ND ND ND 116
B-6 4/19/11 -- -- 27,000 ND ND 330 2,000 ND ND 18.4
B-7 4/19/11 -- -- 3,900 0.06 7 140 570 ND ND 15.7

MTCA Method A
Cleanup Criteria

500 500 800/1,000* 5.0 1,000 700 1,000 5.0 0.01 15

All concentrations reported in micrograms per liter (µg/L)
Bold concentration exceed the respective MTCA Method A Cleanup Level
ND = Non Detect at the laboratory’s reporting limit
MTCA = Model Toxics Control Act
* = Groundwater cleanup level for gasoline with no detectable benzene in sample is 1,000 µg/L. Groundwater cleanup level
for gasoline with detectable benzene in sample is 800 µg/L.
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A summary of the analytical results for groundwater samples exceeding Ecology MTCA Method

A Cleanup Levels is as follows:

 DRO was analyzed in groundwater samples collected from borings B-3 and B-5. DRO

was detected above the MTCA Method A Cleanup Level of 500 µg/L in borings B-3 and

B-5 at concentrations of 100,000 and 530 µg/L, respectively.

 GRO concentrations were above the MTCA Method A Cleanup Level of 1,000 µg/L, for

gasoline with no detectable benzene, or 800 µg/L, for gasoline with detected benzene, in

groundwater samples collected from borings B-1, B-2, B-3, B-6, and B-7 at 1,700,

20,000, 3,400, 27,000, and 3,900 µg/L, respectively.

 Total xylenes concentrations were above the MTCA Method A Cleanup Level of

1,000 µg/L in groundwater samples collected from borings B-2 and B-6 at 5,100 and

2,000 µg/L, respectively.

 Dissolved lead was detected above the MTCA Method A Cleanup Level of 15 µg/L in all

samples collected except from boring B-3 (9.2 µg/L).

VOCs were analyzed in groundwater samples collected from boring B-5. Acetone was detected

at a concentration of 16 µg/L and t-Butyl alcohol was detected at a concentration of 5 µg/L.

Both concentrations are below the applicable MTCA Method A cleanup level. No other VOCs

were detected at or above the MDL.

SVOCs were analyzed in groundwater samples collected from borings B-3 and B-5. No SVOCs

were detected at or above the MDL. Results of the SVOC analysis are summarized in Table 4.

PCBs were analyzed in groundwater samples collected from boring B-5. None of the samples

analyzed contained PCBs at or above the MDL.

4.2.2 Groundwater Analytical Results – Phase 2

Phase 2 of the groundwater investigation consisted of collection and analysis of samples from

monitoring wells MW-2 through MW-10. MW-1 could not be located at that time and was not

sampled. Monitoring wells gauged on August 30, 2011 indicated the depth to groundwater

ranged from 11.15 (MW-7) to 14.29 (MW-9). Third quarter 2011 and historical gauging data is

presented in Table 5. Groundwater flow direction was estimated to the southwest at an

approximate gradient of 0.04 foot/foot (ft/ft) (Figure 5).

Groundwater samples collected from MW-2 through MW-10 were analyzed for GRO, BTEX,

DRO, MRO, and VOCs. Third quarter monitoring and sampling analytical data for these

analytes are summarized in Tables 5 and 6 and shown on Figure 6. Historical analytical data is

presented in Table 5. Note that Stantec personnel conducted an electromagnetic survey to
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locate MW-1 on January 24, 2012. The well was located and subsequently rehabilitated and will

be included as part of the groundwater monitoring event in first quarter 2012.

Concentrations of detected constituents exceeding MTCA Method A Cleanup Levels for Phase

II groundwater sampling are presented in the following table.
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SUMMARY OF ANALYTICAL RESULTS
GROUNDWATER SAMPLES EXCEEDING MTCA METHOD A CLEANUP CRITERIA

MONITORING WELLS MW-11 THROUGH MW-10

Sample
Name

Sample
Date

Ecology Method
NWTPH-Dx

Ecology
Method

NWTPH-
Gx EPA Method 8260

TPH-DRO TPH-MRO TPH-GRO Benzene Toluene Ethyl-benzene Total Xylenes

MW-2 8/31/11 590 ND 960 1 ND 1 6
MW-3 8/31/11 370 ND 7,400 ND ND 190 554
MW-5 8/31/11 770 ND 3,100 2 1 72 ᘚᱨ 4
MW-8 8/31/11 240 ND 4,400 ND ND 41 442

MTCA Method A
Cleanup Criteria

500 500 800/1,000* 5.0 1,000 700 1,000

MW-11 = MW-1 was not sampled.
All concentrations reported in micrograms per liter (µg/L)
Bold concentration exceed the respective MTCA Method A Cleanup Level
ND = Non Detect at the laboratory’s reporting limit
MTCA = Model Toxics Control Act
* = Groundwater cleanup level for gasoline with no detectable benzene in sample is 1,000 µg/L. Groundwater cleanup level
for gasoline with detectable benzene in sample is 800 µg/L.



SOIL AND GROUNDWATER ASSESSMENT REPORT
March 14, 2012

21

A summary of the analytical results for groundwater samples exceeding Ecology MTCA Method

A Cleanup Levels is provided below:

 DRO concentrations were above the MTCA Method A Cleanup Level of 500 µg/L in

groundwater samples collected from wells MW-2 (590 µg/L) and MW-5 (770 µg/L).

 GRO concentrations were above the MTCA Method A Cleanup Levels of 800 µg/L when

benzene is present in groundwater samples collected from wells MW-2 (960 µg/L),

MW-3 (7,400 µg/L), MW-5 (3,100 µg/L) and MW-8 (4,400 µg/L).
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4.3 QUALITY ASSURANCE AND QUALITY CONTROL

For both Phase 1 and Phase 2 of the assessment, analyzed constituents were not detected at

or above laboratory MDLs in the five trip blank samples collected (TB-1 through TB-5). The

laboratory analytical results for soil and groundwater were validated. All data is considered

valid; however, several validation issues were noted. These issues are detailed in the Stantec

Lab Validation Forms provided in Appendix G.
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5.0 Conclusions and Recommendations

The purpose of the assessment work was to further delineate subsurface contamination at the

Site. Results of the assessment indicate that the furthest extent of subsurface contamination at

concentrations above MTCA Method A cleanup levels has been adequately delineated in the

down-gradient locations to the south and southwest. The extent of subsurface contamination

due west of the Site beneath Martin Luther King Jr. Way South is unknown. The limits of

on-Property soil contamination remain uncharacterized in the area of the former heating oil UST.

The assessment work conducted thus far has met the substantive requirements of the Remedial

Investigation (RI) as described in MTCA 173-340-350. Further efforts at delineating subsurface

conditions in the western portion of the Site and in the area of the former heating oil UST are

needed to fully satisfy the requirements of an RI.

Upon completion of the RI, a Feasibility Study (FS) consistent with the requirements set out in

WAC 173-340-350 should be completed. Once completed, the RI/FS will serve as a basis for a

Clean-up Action Plan (CAP) to be completed consistent with the requirements of WAC

173-340-380.

Stantec recommends the following:

- Delineation of subsurface conditions due west of the Property to be completed within the

technical limits of working within Martin Luther King Jr. Way South – a major thoroughfare.

- Further assessment of the presence of GRO in groundwater (B-3, near the former heating oil

UST). Further assessment of the lateral extent of DRO and MRO impacts to soil (i.e., B-3

and MW-9) at the former heating oil UST.

- Continued quarterly groundwater monitoring and sampling to evaluate contaminant

concentration trends in groundwater.

- Preparation of a feasibility study upon completion of further delineation.

- Combination of the feasibility study with the results of the remedial investigation to create a

RI/FS consistent with MTCA requirements.

- Preparation and Implementation of a Cleanup Action Plan.

- Preparation and Implementation of a Cleanup Action Plan.

- Stantec is concerned that some limited potential exists for downgradient co-mingling of

impacts with contaminants that may be originating from the fuel station directly west of the
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Site. Stantec recommends completion of an Ecology file review of documents relevant to

the environmental status of the fuel station to the west in order to evaluate this potential.
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